The lipids of the sterol nonrequiring Mycoplasma strain S743 were found to include both ester glycerophosphatides (phosphatidylglycerol, acylphosphatidylglycerol, and diphosphatidylglycerol) and ceramide glycerophosphate compounds containing N-hydroxyacyl groups. The major phosphosphingolipid was tentatively identified as a hydroxyceramidephosphorylglycerol containing an O-acyl group. These compounds became labeled during growth in the presence of ssP-orthophosphate, "IC-glycerol, or "IC-palmitate. The lipid fraction also contained free longchain base. "4C-palmitate was converted to labeled sphinganine. The long-chain base composition of the lipids was modified by growing the organisms in media containing different fatty acids, which were converted to bases containing two more C atoms per molecule. Ninety per cent of the long-chain base from cells grown in medium supplemented with elaidate consisted of monounsaturated C20 base.
The lipids of the sterol nonrequiring Mycoplasma strain S743 were found to include both ester glycerophosphatides (phosphatidylglycerol, acylphosphatidylglycerol, and diphosphatidylglycerol) and ceramide glycerophosphate compounds containing N-hydroxyacyl groups. The major phosphosphingolipid was tentatively identified as a hydroxyceramidephosphorylglycerol containing an O-acyl group. These compounds became labeled during growth in the presence of ssP-orthophosphate, "IC-glycerol, or "IC-palmitate. The lipid fraction also contained free longchain base. "4C-palmitate was converted to labeled sphinganine. The long-chain base composition of the lipids was modified by growing the organisms in media containing different fatty acids, which were converted to bases containing two more C atoms per molecule. Ninety per cent of the long-chain base from cells grown in medium supplemented with elaidate consisted of monounsaturated C20 base.
Most Mycoplasma organisms are unable to grow in the absence of cholesterol or certain other sterols which appear to be essential for the formation of a functional membrane. Until recently, the only known exceptions were strains of M. laidlawil and M. granularum, both of which differ from the sterol-requiring strains in their ability to synthesize pigmented carotenoids. Two strains, S410 and S743, recovered from tissue culture cell lines, were found by Tully and Razin (20) not to require sterol, and to be incapable of synthesizing carotenoid pigments. We report here some observations on the nature of the polar lipids synthesized by strain S743.
MATERIALS AND METHODS
Growth media. All media contained 2% (w/v) of Tryptose (Difco), which was extracted in the dry state with chloroform-methanol. Other additions were as follows. Medium A consisted of 0.5% (w/v) sodium acetate and 0.5% (w/v) glucose. Medium B consisted of 0.02 M phosphate buffer (pH 7.8), 0.02 M sodium acetate, 0.02 M glucose, 0.1% bovine serum albumin (BSA, fatty acid-free, Pentex), 1.3 X 10-6 M each of potassium palmitate and potassium oleate, and a vitamin mixture providing final concentrations of 1 ;g/ml each of thiamine-hydrochloride, nicotinamide, pyridoxal-hydrochloride, calcium pantothenate, folic acid, and choline-chloride, 2 pg of inositol per ml, and 0.1 pg of riboflavine per ml. Medium C consisted of 0.04 M tris(hydroxymethyl)aminomethane (Tris)-hydrochloride (pH 7.8), 0.03 M sodium acetate, 0.03 M glucose, 0.05% BSA (fatty acid-free, Pentex), with fatty soaps and vitamins as for medium I Present address: C.S.I.R.O., Animal Health Laboratory, Victoria, Australia.
B. Glucose, BSA, and riboflavine were added as sterile solutions after autoclaving the other medium components.
The extracted tryptose contained enough fatty acid to support moderate growth, but better yields (twofold or greater increases in optical density) were obtained in media supplemented with fatty acids plus BSA. The mixture of oleate and myristate used in medium C was slightly more effective than combinations of oleate with shorter or longer chain saturated acids. Oleate could be replaced by palmitoleate or elaidate. For most of the work, a crude sample of oleic acid was used. It contained 72% oleic, 11% linoleic, 5% palmitoleic, and small amounts of several other acids. The other fatty acids, except lauric, were pure (>99%). The lauric acid contained about 13% of myristic acid.
For some experiments, medium B was supplemented with 1 to 10 pg of beef-brain sphingomyelin (Mann) per ml; supplemented medium B gave cultures of higher and more rapidly increasing turbidity. The fact that similar effects were observed with dipalmitoyl lecithin suggests that they were due to a nonspecific property of the amphiphilic lipid, and not to a requirement for preformed long-chain base, or for particular fatty acids present in the sphingomyelin. It does not seem that the added phosphatides were acting as a source of choline which was present in the vitamin mixture added to the basal medium. No evidence was obtained for the synthesis by the organisms of choline-containing lipids. Addition to the medium of free sphingosine or dihydrosphingosine base (at a final concentration of 10 pg/ml) inhibited growth completely.
Cultures were grown at 37 C, without stirring or aeration, in bottles containing 100 ml of medium. The cells were harvested by centrifugation in the cold at 20,000 X g for 20 min. They were washed twice by resuspension in cold 0.2 M sodium potassium phos-798 (16) . Columns were washed before use with the solvents to be used for chromatography, reconverted to the acetate form, and washed again with methanol and chloroformmethanol.
Separation of isotopically labeled acidic and nonacidic lipids was carried out on 0.5-g DEAE cellulose columns. In the two-stage elution procedure, nonacidic lipids were eluted with 40 ml of chloroformmethanol (7:3), and acidic lipids with 30 ml of chloroform-methanol-concentrated aqueous ammonia (70:30:2) containing 0.4% (w/v) ammonium acetate (16) . For the three-stage procedure, the neutral solvent was followed by 40 ml of chloroform-methanolconcentrated aqueous ammonia (70:30:2) before elution of the strongly acidic lipids with 30 ml of the same solvent containing 0.4% (w/v) ammonium acetate. The three-stage procedure was used for the fractionation of unlabeled lipids on columns containing 10 Amines were detected by spraying with 0.2% ninhydrin in water-saturated n-butanol, phospholipids with the reagent of Vaskovsky and Kostetsky (21) , and glycolipids with the phenol-sulphuric acid mixture of Gray (10) . The latter was also used as a general-purpose charring agent and to observe the characteristic sequence of colors given by cholesterol after short heating periods. Other reagents included iodine vapor, phosphomolybdic acid, and the periodate-Schiff reagents (17) . Preparative thin-layer chromatography was done on 1-mm layers which were prewashed with acetone. Zones, located by spraying with water, were scraped from the damp plates and transferred to sintered-glass filters for elution with chloroform-methanol (1:1).
Radioactive compounds were located by radioautography of Kodak Royal Blue X-ray film. Labeled areas were scraped from thin layers after these were sprayed lightly with water to reduce powdering. The scrapings were transferred directly to scintillation vials, dried in air, and suspended in scintillation fluid (4) .
Paper chromatography of water-soluble hydrolysis products was carried out on Whatman no. 1 paper by using the following solvents: n-propanol-concentrated aqueous ammonia-water (6:3:1), n-butanolacetic acid-water (5:2:3), and n-butanol-pyridinewater (6:4:3).
Acid and alkaline hydrolysis. Samples for hydrolysis or methanolysis were placed in small screw-cap tubes fitted with Teflon liners. Solvents were removed under a stream of nitrogen while the tube was gently warmed.
Acid methanolysis. Acid methanolysis was carried out with aqueous methanolic HCI (1 N in HCI, 10 M in H20; reference 9). Samples containing about 2 ,g atom of P were heated with 1.0 ml of the reagent at 70 to 72 C under N2 for 16 hr. The tubes were cooled, and the contents were treated in one of the following ways.
(i) Water (1.0 ml) was added, and the mixture was extracted three times with 3 ml of n-hexane. The pooled hexane extracts were washed with 2.0 ml of ethanol-water (1: 3). The aqueous methanol phase and the ethanol-water wash were combined and extracted (twice) with 4 ml of chloroform. The chloroform extracts were dried over Na2CO3 before analysis for long-chain bases. The aqueous alcohol phase was concentrated on a rotary evaporator to a volume of approximately 0.1 ml. It was then taken to dryness in a vacuum desiccator over H2SO4 and KOH pellets at room temperature. Samples were taken for paper chromatography and for hydrolysis in 2 N HCI at 125 C for 2 days. The hydrolysates were cooled and passed through small columns of Dowex 3 (OH-) before analysis for glycerol by the glycerophosphate dehydrogenase method.
(ii) Water (1 ml) was added, and the mixture was extracted with chloroform (once with 2 ml, once with 1 ml). The extracts were dried by passage through small columns of Na2SO4. They were then concentrated under N2 and transferred in chloroformmethanol (98:2) to 1.0-g columns of Unisil. Fatty acids and methyl esters were eluted with 20 ml of chloroform-methanol (1: 3). For analysis of fatty acids by gas chromatography, the fraction eluted from Unisil with chloroform-methanol (98:2) was treated with 5% (v/v) HCI04 in methanol at 55 C for 15 min to esterify free fatty acids. The methyl esters were extracted with hexane and dried by passage through small columns of Na2SO4. In some cases, the normal and hydroxy esters were separated by chromatography on 0.25-mm layers of Silica Gel H VOL. 104, 1970 799
PLACKEYT, SMITH, AND MAYBERRY which was washed in chloroform-methanol (2:1) before activation (at 110 C for 30 min). The plates were chromatographed in n-hexane-diethyl ether (1:1) for 8 min at room temperature. The zones, located by spraying with water, were eluted with chloroformmethanol (2:1). Alkaline methanolysis. For the study of watersoluble products of mild alkaline methanolysis, samples were treated with KOH in methanol-toluene at 0 C (22) . Because some of the lipid components were of low solubility in methanol, the methanolysis of fatty acid esters for gas-liquid chromatography was carried out as follows. The sample was dissolved in chloroform (0.5 ml), an equal volume of 0.1 M sodium methoxide in methanol was added, and the mixture was kept under N2 at room temperature for 1 hr. A 0.4-ml amount of methanol, or of a standard solution of methyl-margarate in methanol, was then added, with 0.6 ml of 0.6% (v/v) acetic acid, 1.0 ml of water, and 2.0 ml of chloroform. The mixture was shaken under N2, and the chloroform phase was analyzed by gas chromatography.
Hydrolysis of sphingolipids with phospholipase C. Samples were shaken at 35 C with a solution (0.5 mg/ml) of Clostridium welchil phospholipase C (Worthington Biochemical Corp., Freehold, N.J.) in 0.07 M Tris-hydrochloride buffer (pH 7.4) containing 0.03 M CaC12, and an equal volume of diethyl ether.
Gas chromatography. A Biomedical gas chromatograph (Hewlett-Packard, F and M, model 402), equipped with flame ionization detector and with a 3730A digital electronic integrator, was used. All quantitative analyses and most qualitative analyses were done on a glass column (1.8 m by 0.6 mm) packed with 2.9% OV-1 (Ohio Valley Specialty Chemical Co., Marietta, Ohio) on 80 to 100 mesh Gas Chrom Q (Applied Science Laboratories, State College, Pa.). Methyl esters and aldehydes, derived by oxidation of long-chain bases with periodate, were run at an oven temperature of 160 C; flash heater and detector block temperatures were 220 and 280 C, respectively. For the determination of the presumptive hydroxy fatty acids, the methyl esters were treated with the silylation reagent of Carter and Gaver (5) . The hydroxyesters were not eluted quantitatively when the silylation step was omitted. Molar response factors were determined empirically by chromatographing standard mixtures of normal and hydroxy esters (2-hydroxypalmitate and 12-hydroxystearate). The same silylation reagent was used to prepare the trimethyl-silyl derivatives of long-chain bases. These were analyzed at an oven temperature of 200 C, with flash heater and detector block temperatures of 280 and 320 C, respectively. Identification of methyl esters and aldehydes was confirmed on a stainless-steel column (1.8 m by 0.6 mm) containing 5% neopentylglycolsuccinate (HI-EFF 3B, Applied Science Laboratories, State College, Pa.) at oven, flash heater, and detector temperatures of 170, 250, and 300C, respectively. The carrier gas (helium) flow rate was 60 ml/min in all instances.
Analytical methods. Long-chain bases were determined as follows. The samples, containing up to 0. 5 Amole of amine after removal of solvents by evaporation under N2, were treated with 1 ml of solution containing 0.9 mg of 1-fluoro-2,4-dinitrobenzene in 90% ethanol saturated with sodium carbonate (6).
After standing overnight at room temperature, 2.0 ml of chloroform and 1.0 ml of water were added and mixed. The aqueous phase was removed, and the chloroform layer was washed again with 0.5 ml of water. It was then diluted with chloroform-methanol (2:1) for measurement of the absorbance at 400 nm. Dihydrosphingosine (Miles Laboratories, Inc., Elkhart, Ind.) was used as the standard. Colorimetric procedures were used to determine phosphorus (7), 1,2-diols (1), fatty acid esters (7), aldehyde (11) , and hexose (8) . Glycerol was estimated enzymatically (13) after hydrolysis of the lipid or the aqueous phase from acid methanolysis in 2 N HCI at 125 C for 2 days. Infrared spectra were obtained with a Beckman IR 18A instrunent. Samples were spread as thin films on NaCl plates.
RESULTS
Isotope incorporation studies. The lipids from cells grown with various isotopic precursors were fractionated by a combination of DEAE cellulose and thin-layer chromatography. Figure 1 shows thin-layer radiochromatograms of the nonacidic lipids, eluted from DEAE cellulose with chloroform-methanol (7:3), and of the acidic lipids, eluted with chloroform-methanol-concentrated aqueous ammonia (70:30:2) containing 0.4% (w/v) ammonium acetate. The organisms were grown in the myristate-oleate-supplemented medium C in the presence of 82P-labeled orthophosphate, or palmitate-1-14C. Experiments with glycerol-1-14C showed that, apart from some minor bands, the same components were labeled as with 82p, Bands B and R, however, which contained free long-chain base and free fatty acid, respectively, became labeled only when the "4C-palmitate or l4C oleate was supplied. Columns 2 and 3 of Table 1 show the distribution of isotope among the various bands after growth with 32p and palmitate-1-14C.
When the lipids from cells grown with 32p-orthophosphate were treated with toluenemethanol-KOH at 0 C for 1 hr, 25 % of the label remained in the organic phase. Most of this was present in bands J and L, but several minor components were detected. Band J was increased in intensity relative to L. Bands K, N, and Q had disappeared. The aqueous phase contained glycerol phosphoryl glycerol (GPG) and bis-(glycerol phosphoryl)glycerol (GPGPG) and three unidentified minor components (Table 2) . Alkaline methanolysis of material eluted from band K gave GPG, with a trace of material migrating like spot 2 of Table 2 . Band N gave GPGPG as the major component, with a smaller amount of GPG, whereas band Q gave GPGPG (Table 1, A partial fractionation of the acidic lipid components was obtained by using the three-stage elution procedure for the DEAE columns. Figure 2 shows the elution proffle of lipids from cells grown with '2P-orthophosphate and glycerol-2-)H. The components giving rise to bands J, K, L, and N were unequally distributed between peaks II and III, but the strongly acidic component Q did not emerge until ammonium acetate was added to the eluent. The ratios of 'H to 82p for the major bands separated by thin-layer chromatography, relative to that for band L, are shown in Table 1 , column 6. Acid methanolysishydrolysis of components K, L, and Q from cells grown with glycerol-1-14C gave the products listed in column 5 of Table 1 .
The identifications shown in column 7 of Table  1 are based on these data and upon analysis of components isolated from the lipids of cells grown in large-scale cultures in unlabeled medium (see below). Band D was not identified. After alkaline methanolysis, it was replaced by two spots migrating like J and L. Acid methanolysis of D from cells grown with 14Cpahnitate gave labeled long-chain base and fatty acid methyl esters. The nonacidic fraction from unlabeled cells gave a ninhydrin-positive, phosphoruscontaining spot in this region, but attempts to isolate a homogeneous substance for characterization were unsuccessful.
When cels were grown in medium B (containing 10 jg of sphingomyelin per ml) with palmitate-1-14C, 48% of the isotope was found in the nonacidic lipid fraction I from DEAE cellulose. Fifty per cent of the label in fraction I was found in band B, as free long-chain base. A sample of the total lipids from these cells was heated overnight at 70 C with 0.5 ml of aqueous methanolic HCl. The mixture was cooled, diluted with 1 ml of water, and extracted four times with 1 ml of n-hexane and twice with 1 ml of chloroform. The chloroform extract was taken to dryness, and the residue was shaken with 0.3 ml of 1 N KOH and 3.0 ml of ether. The ethereal layer, containing 43 % of the total IC incorporated into the lipids, was concentrated and chromatographed, alone and in admixture with synthetic unlabeled dihydrosphingosine, on a thin layer of Silica Gel H. Nearly all of the radioactivity migrated as a single spot which coincided with the ninhydrinpositive zone owing to the carrier. A faint ninhydrin-positive spot moving just ahead of dihydrosphingosine contained only traces of "C. It had the RF of sphingosine and may have been derived from the sphingomyelin added to the medium.
It is interesting that about half of the label incorporated into long-chain base was present 32p 14c as free base (band B). It was not determined whether the free bases are present in the membrane as such or are derived by breakdown of a more complex lipid, perhaps as a result of enzymatic cleavage during harvesting.
Fractionation of unlabeled lipids. The observations made with isotopically labeled lipids were applied to the separation of larger quantities of material from organisms grown in unlabeled media. The fractionation of lipids from cells grown in medium C, supplemented with myristate and oleate, will be described in some detail. Essentially similar procedures were used to separate the lipids of cells from the unsupplemented 801 VOL. 104, 1970 PLACKEIT7, SMITH, AND MAYBERRY was chromatographed on a 2-g column of silicic acid (Unisil) by using the following chloroformmethanol mixtures for elution: 100:1 (30 ml), 19:1 (40 ml), 9:1 (30 ml), 4:1 (10 ml), and 2:3 (20 ml). Fractions (10 ml) were collected. The glycolipid was mainly eluted in tube 5, and the long-chain bases in tubes 6 to 12. Preparative thin-layer chromatography in solvent 2 was used to separate the bases from accompanying minor components containing phosphorus. They were then rechromatographed on a small Unisil column from which they were eluted with chloroform-methanol (4:1). A 12.4-,umole amount of long-chain base was recovered.
Fraction Ila was chromatographed on a 1-g column of Unisil with the following sequence of eluants (20 ml of each): chloroform-methanol (19:1), (9:1), and (4:1). The effluent was collected in 5-ml fractions. Tubes 1 to 4 contained acylphosphatidylglycerol (RF 0.7) and free fatty acids (RF 0.8) with some sphingolipid L, most of which was eluted in tubes 5 to 10. Rechromatography on Unisil, followed by preparative thin-layer chromatography in solvent 2, effected complete separation of these three and of another slow-running minor component (RF 0.4). Amounts recovered were: acylphosphatidylglycerol, 4 .0 ,ug atom P; free fatty acids, 12.5 ,umole; sphingolipid L, 16.1 ,ug atom P.
Fraction Ilb was chromatographed on a 1-g column of Unisil by using the following chloroform-methanol mixtures for elution: 19:1 (20 ml), 7:1 (50 ml), and 4:1 (20 ml). Fractions (10 ml) were collected. PG (14 MAg atom P) was recovered from tubes 3 to 9.
Fraction III was chromatographed on a 2-g column of Unisil, by using chloroform-methanol [100:1 (20 ml)] followed by 40 ml of each of the following mixtures: 39:1, 19:1, 9:1, 4:1, and 2:3. Fractions (10 ml) were collected. Tubes 7 to 15 contained DPG and several minor components. These were removed by preparative thinlayer chromatography in solvent 1. After rechromatography on a 1-g Unisil column, 12.6 Amole (25.2 Mug atom P) of DPG was recovered.
Phosphoglycerides. Table 3 shows analytical data for the ester phosphoglycerides. The fatty acid composition of these lipids (Table 4) was not remarkable, except that the composition of the fatty acids in the acylphosphotidylglycerol resembles that of DPG more closely than that of PG itself. The free fatty acid found in DEAE eluate Ila contained a higher proportion of unsaturated acids than did the phosphoglycerides. Glycolipid. Acid methanolysis of the glycolipid isolated from DEAE eluate I gave cholesterol and the fatty acid methyl esters shown in Table 4 . No long-chain base and no hydroxy fatty esters were found. Cholesterol was identified by gas chromatography of its trimethylsilyl derivative and by thin-layer chromatography. The watersoluble product migrated like glucose on paper chromatograms run in butanol-pyridine-water. The molar ratio of fatty acid-hexose-cholesterol was 2:2.7:1. Alkaline methanolysis of the glycolipid (RF 0.6) gave a more polar product (RF 0.4) which still gave a positive reaction for carbohydrate with the phenol-sulfuric acid reagent. Although several faintly labeled bands running between E and F ( Fig. 1) were seen after growth with palmitate-I-14C, unequivocal evidence that one of these corresponded to the glycolipid was not obtained. There is some doubt, therefore, whether this glycolipid is in fact synthesized by the mycoplasma. The amount recovered was equivalent to 1.1 ,umole of hexose per 100 MAg atom of total lipid P.
Sphingolipids. Table 5 shows the composition of the long-chain base fraction obtained by acid methanolysis of the total lipid. Also shown are data for the free bases obtained from DEAE column fraction I and for the major phosphosphingolipid component L from the same batch of cells. The phospholipid contained more of the saturated C18 base and much less of the C20 unsaturated bases than did the free base fraction. Identifications are based on the relative retention times of the trimethylsilyl derivatives, and of the aldehydes derived by periodate oxidation.
Analytical data for phosphosphingolipid L are summarized in Tables 6 and 7 . The dinitrophenyl derivatives of the long-chain bases were indistinguishable from that of dihydrosphingosine when chromatographed on borate-impregnated Silica Gel G in hexane-chloroform-methanol (5:5:2) or aluminum oxide G in chloroform-methanol (100:1). It is therefore unlikely that trihydroxysphinganines were present. Sphingolipid L was converted by alkaline methanolysis to a more polar compound with the same RF as band J of Fig. 1 . At the same time, methyl esters of nonhydroxy fatty acids were formed ( Table 6 ).
The rate of methanolysis was less than that of typical ester phosphatides. At room temperature in chloroform-methanol (1:1) containing 0.04 M sodium methoxide, methanolysis of the diacylphosphatides from NP-labeled cells was essentially complete in 20 min, but L was not completely degraded in 2.4 hr. The composition of the polar degradation product, isolated by thinlayer chromatography from a partial methanolysate of unlabeled L, was similar to that of L except for the absence of fatty esters (Table 6 ). The apparently unchanged starting material, isolated under the same conditions, still gave a strong hydroxamate reaction.
Although the composition of the fatty acids released by alkaline methanolysis of L (Table 7) was quite different from that of the major ester phosphoglycerides (Table 5 ), the possibility that the presence of O-acyl groups was due to con- (Fig. 3) showed a strong band at 1,740 cm-, in the ester carbonyl region and amide bands at 1,645 and 1,550 cm7l.
The data are consistent with structure I for sphingolipid L (Fig. 4) . Neither L nor the alkaline methanolysis product to which we assign structure II are ninhydrin-positive, although both give the strong periodate-Schiff reactions-characteristic of 1,2-diols. Therefore, the fatty ester group may be located either on the 3-OH of the long-chain base or on the OH of the amide-linked hydroxy fatty acid. The position of this hydroxyl on the fatty chain remains to be determined. The relative stability of the O-acyl group to alkaline methanolysis also argues against a location on the glycerol moiety, and may be due, like that of the fatty acyl group of plasmalogens, to a protective effect of a long-chain substituent bound by an alkali-stable linkage to the adjacent carbon (2) .
Effects of fatty acid supplements on long-chain base composition. Because of our interest in the possibility of experimental control and modification of the fatty chain composition of membranes, we made some studies of the long-chain bases formed during growth in media of different fatty acid composition. Table 8 shows the apparent chain lengths of the major peaks seen on gasliquid chromatography of the trimethylsilyl derivatives of long-chain bases from cells grown in media supplemented with various fatty acids. Also shown are the aldehyde peaks seen after oxidation of the long-chain bases with sodium metaperiodate. The extracted tryptose, and to a lesser extent the BSA, contributed significant (12, 15) . Ceramide phosphorylethanolamine is known to occur in some invertebrates. 'IS6bp*I fgty -
The most unusual features of the structure (I) proposed for the major phosphosphingolipid (L) of mycoplasma S743 is the presence of esterlinked fatty acid. Previous instances, in which phosphingolipid analyses of sphingolipids indicated the presence vcerol (Il) re-of O-acyl groups, were subsequently explained by the presence of contaminating diacyl lipids, e.g., lecithin in sphingomyelin and galactosylglycerides almitate and in glycosphingolipids (16) . It seems unlikely that considerable such contamination is responsible for our findcomposition ings. The observed stoichiometry would require Imitate in the the presence of about 0.5 mole of diacylphosphoippearance of lipid per mole sphingolipid. Moreover, the fatty ated C20 base acid composition of the methyl esters released by hat of erucate alkaline methanolysis of L is quite different from ty acid to the that in the diacylphosphatides, whereas the rate a long-chain of methanolysis is considerably slower than that in those cases of diacylglycerides, but similar to that of the acyl turated bases group of plasmalogens, in which the adjacent C saturated acid atom is occupied by an alkali-stable non-polar thich could be substituent (2) . More conclusive is the observawas detected tion that the methanolysis of the fatty ester is ells. It is in-accompanied by the disappearance of L and the ns of shorter formation of a more polar product with the prop-,this medium erties of hydroxy ceramide phosphoryl glycerol. ing the same It is interesting that both ceramide phosphoryl palmitoleate glycerol, and the free long-chain base, have OH *ucate, which groups which may be located near the boundary a fatty ester, between the polar and nonpolar regions of the -rsion of lau-membrane. Whether this has any relevance to the g-chain base. lack of a sterol requirement for strain S743 is a maintain the matter for conjecture. in the memWe do not know whether the organisms can onsideration, alter the length or degree of saturation of the s not synthe-fatty chains, or both, or how completely the fatty acid and long-chain base composition of the icid added to lipids can be controlled experimentally. Further ccounted for work with a better-defined medium should y acid metha-provide useful material for studies of the relas 90% of the tionship between lipid structure and membrane rated.
properties.
